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(54) Illumination device

(57) An illumination device is provided with: a light
source part 40 having an LED 20 of a light source and a
reflector 30 including a first reflection surface 33 which
has a concavely curved cross section from one end to
the other end and is formed so as to dispose the light
source within this curved cross section and a second
reflection surface 32 closing the curved cross section on
the one end side; and a device main body 10 including

a top panel 11, an attachment part which is provided on
a lower surface side of the top panel 11 and attaches the
light source part 40 so as to make one end of the light
source part 40 be positioned on the top plate 11 side,
and a side wall part 12 which is disposed downward from
the top panel 11 and has a lower end edge part 12a pro-
vided below a straight line extending from the other end
side of the LED 20 being the light source through a top
end of the second reflection surface 32.
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Description

Technical Field

[0001] This invention relates to an illumination device
used for a street light and the like.

Background Art

[0002] As this kind of illumination device in the past,
there is known one that includes many substrates each
mounting a number of white light emission diodes and
employs a configuration arranging these many sub-
strates by changing the angles thereof so as to form po-
lygonal planes to emit light in many directions (refer to
Patent document 1).
[0003] In this illumination device, however, the light is
emitted in the upper direction of a main body part. Par-
ticularly for a street light and the like, there is a problem
that the above light emitted in the upper direction increas-
es the glare to cause light pollution when the device is
viewed from above and the light in the upper direction
does not contribute to the illumination on a plane to be
illuminated to deteriorate illumination efficiency.

Citation List

Patent Literature

[0004] PTL1: Japanese Patent Application KOKAI
Publication No. 2000-200102

SUMMARY OF THE INVENTION

Technical Problem

[0005] The present invention has been achieved in or-
der to solve the problem of the illumination device in the
past as described above, and an object thereof is to pro-
vide an illumination device which can suppress the light
emitted in the upper direction of the device to prevent the
light pollution in the upper direction of the device and
appropriately illuminate a part required to be illuminated
such as a road surface.

Solution to Problem

[0006] An illumination device according to the present
invention is characterized by including: a light source part
having a light source and a reflector including a first re-
flection surface which has a concavely curved cross sec-
tion from one end to the other end and is formed so as
to dispose the light source within this curved cross section
and a second reflection surface closing the curved cross
section on the one end side; and a device main body
including a top panel, an attachment part which is pro-
vided on a lower surface side of the top panel and at-
taches the light source part so as to make one end of the

light source part be positioned on the top plate side, and
a side wall part which is disposed downward from the top
panel and has a lower end edge part provided below a
straight line extending from the light source positioned
on the other end side of the light source part through a
top end of the second reflection surface.
[0007] For the light source, it is possible to use an LED,
organic EL, a discharge lamp, or the like. The device
main body is made of aluminum, a steel plate, or the like
which does not transmit light. The side plate part can be
integrally provided so as to be hung down from a periph-
eral side edge part of the top plate, for example, or can
be provided separately from the top plate.
[0008] The illumination device according to the present
invention is characterized in that the lower end edge
part of the side wall part is provided so as to be disposed
above a height approximately the same as that of the top
end of the second reflection surface.
[0009] The illumination device according to the present
invention is characterized in that a reflection surface is
formed at the lower end edge part of the side wall part
for reflecting light emitted from the light source of the light
source part in a lower direction than an approximately
horizontal direction.
[0010] The illumination device according to the present
invention is characterized in that the light source part
is attached to the top plate at a slant so that the first
reflection surface faces downward and has an end plate
part which is provided on a lower surface side of the top
plate and formed so that a lower end edge part thereof
is disposed below a height approximately the same as
that of the highest end of a side edge part of the other
end of the first reflection surface. Here, the end plate part
can be configured integrally with the top plate, for exam-
ple, or can be configured separately.
[0011] The illumination device according to the present
invention is characterized in that the end plate part is
provided so that the lower end edge part thereof is dis-
posed above a height approximately the same as that of
the lowest end of the side edge part of the other end of
the first reflection surface.

Advantageous Effects of Invention

[0012] The present invention can block the light emit-
ted from the light source part in the upper direction of the
device by the side wall part and thereby prevent the glare
when the device is viewed from above. Further, the side
wall part increases a heat dissipation area and thereby
can dissipate heat generated in the light source part.
[0013] The present invention does not block the light
emitted from the light source part in a lower direction than
the side direction, and thereby can prevent the glare
when the device is viewed from above while keeping dis-
tribution of the light which is light-distribution-controlled
by the light source part and also improve the illumination
efficiency on a plane to be illuminated.
[0014] The present invention forms the reflection sur-
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face, which reflects the light emitted from the light source
of the light source part in a lower direction than the ap-
proximately horizontal direction, at the lower end edge
part of the side wall part, and thereby reflects the light
emitted from the light source by the reflection surface
formed at the lower end edge part of the side wall part in
a lower direction than the approximately horizontal direc-
tion to improve the illumination efficiency on a plane to
be illuminated.
[0015] The present invention blocks the light emitted
from the other end of the first reflection surface in the
upper direction of the device when the light source part
is attached to the device main body at a slant and can
prevent the glare when the device is viewed from above.
[0016] The present invention does not block the light
emitted from the other end side of the first reflection sur-
face in a lower direction than the side direction of the
device when the light source part is attached to the device
main body at a slant, and thereby can prevent the glare
when the device is viewed from above while keeping dis-
tribution of the light which is light-distribution-controlled
by the light source part and also improve the illumination
efficiency on a plane to be illuminated.

Brief Description of Drawings

[0017]

Fig. 1 is a side view showing a use state of an illu-
mination device according to the present invention.
Fig. 2 is a partially broken plan view showing a first
embodiment of the illumination device according to
the present invention.
Fig. 3 is a cross-sectional view in a side direction
showing the first embodiment of the illumination de-
vice according to the present invention.
Fig. 4 is a transparent view in a side direction show-
ing the first embodiment of the illumination device
according to the present invention.
Fig. 5(a) is a cross-sectional view in a side direction
showing a second embodiment of the illumination
device according to the present invention.
Fig. 5(b) is a fragmentary cross-sectional view in a
side direction showing a second embodiment of the
illumination device according to the present inven-
tion.

Description of Embodiments

[0018] Hereinafter, embodiments of an illumination de-
vice according to the present invention will be described
with reference to the attached drawings. In each of the
drawings, the same constituent is denoted by the same
reference numeral and repeated description thereof will
be omitted. In an illumination device according to a first
embodiment of the present invention, as shown in Fig.
2, a device main body 10 includes a top plate 11 having
an approximately rectangular shape, and a side wall part

12 which is provided approximately vertically in a down-
ward direction from a peripheral side edge part on each
side of a pair of long sides of the top plate 11. In addition,
at a peripheral side edge part on each side of a pair of
short sides of the top plate 11, an end plate 13 is provided
approximately vertically in a downward direction.
[0019] The light source part 40 includes a plurality of
LEDs 20 as a light source mounted in a line on a substrate
21 and a reflector 30. The reflector 30 has a first reflection
surface 33 and a second reflection surface 32, and the
first reflection surface 33 has a concavely curved cross
section from one end to the other end and formed in a
water-shoot shape, for example. The plurality of LEDs
are disposed in a reflection chamber 31 which is a water-
shoot shaped space formed by this first reflection surface
33. Then, the second reflection surface 32 closes the
concavely curved cross section on one end side, that is,
closes an opening of the reflection chamber 31 on one
end side, and thereby the first and second reflection sur-
faces 33 and 32 are formed continuously.
[0020] The reflector 30 is formed in a rectangular-solid
shape which has openings at positions facing the first
and second reflection surfaces 33 and 32, respectively,
and the openings work as exits of the light emitted from
the plurality of LEDs 20 of the light source or the reflected
light reflected by these reflection surfaces. A substrate
21 is disposed at the bottom of the reflector 30 and also
the first reflection surface 33 is provided with an opening
cut for disposing the plurality of LEDs 20. That is, the
substrate 21 mounting the plurality of LEDs 20 is attached
to the bottom of the reflector 30 from the outer peripheral
surface side, and thereby the plurality of LEDs 20 are
disposed in the opening cut of the first reflection surface
33.
[0021] The first and second reflection surfaces 33 and
32 are formed so as to have mirror surfaces, for example,
and this improves the efficiency of taking out the light
emitted from the light source and also provides an ad-
vantage of preventing the glare because the image of
the light source is formed on the first reflection surface
33 and the apparent area of the light source is increased
when the light source is viewed toward the first reflection
surface 33.
[0022] A plurality of the light source parts 40 configured
in this manner is disposed in parallel on the surfaces of
an attachment part 41, which is disposed on the lower
surface side of the top plate 11 and made of an folded
aluminum plate having a V-shaped cross section or the
like, and the light source part 40 is attached in a manner
such that the first reflection surface 33 faces downward
and also attached to the surface of the attachment part
41 so as to be inclined against the top plate 11. In addition
to this configuration, the light source part 40 is attached
in a manner such that one end thereof is disposed on the
side of the top plate 11 and the first reflection surfaces
33 of the neighboring light source parts 40 have the edge
parts closely contacting each other.
[0023] In the attachment part 41, a ridge part 42 is lo-
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cated at the most highly protruded position and the ridge
part 42 comes closest to a cover 48 made of translucent
plastic. In the device main body 10, a lighting device 50
is provided in a position except the area mounting the
light source part 40 and performs the lighting control of
the LED 20. An engaging part 48a is formed in a periph-
eral edge end part of the cover 48 surrounding the open-
ing thereof and an engaging part 14 is also formed in the
lower end parts of the side wall 12 and the end plate part
13 of the device main body 10, and these engaging part
48a and engaging part 14 are engaged with each other
to attach the cover 48 to the device main body 10.
[0024] The device main body 10 supporting the attach-
ment part 41 which fixes the plurality of light source parts
40 as described above is supported and fixed in a pre-
determined position of a power pole 60 erected at a road
side, for example, using a support member 61 and a at-
tachment band 62 as shown in Fig. 1. Here, the device
main body 10 is fixed obliquely upward at a slant against
the axis line of the power pole 60, that is, a vertical line
so as to become higher as being apart from the power
pole 60.
[0025] A lower end edge part 12a of the side wall part
12 in the device main body 10 is formed at a height ap-
proximately the same as that of a top end 32a of the
above second reflection surface 32. The light source part
40 is attached to the attachment part 41 so that one end
of the light source part 40 provided on the lower surface
side of the top plate 11 is disposed on the top plate 11
side, the side wall part 12 is disposed downward from
the top plate 11, and the lower end edge part 12a is pro-
vided below a straight line extending from the LED 20 of
the light source located on the other end side of the light
source part 40 through the top end 32a of the second
reflection surface 32. That is, in a cross-sectional view
in a plane parallel to the end surface as shown in Fig. 3,
the illumination device is configured so as to block the
light in the upper direction of a light ray glancing off the
lower end edge part 12a from the LED 20 mounted at
the lowest position which is located at the lowest end
side of the plurality ofLEDs mounted on the substrate 21,
by reflecting the light by an internal surface thereof.
Thereby, light illumination is suppressed in the upper di-
rection of the device and it is possible to prevent the glare.
[0026] Further, since the light reflected by the internal
surface of the side wall part 12 becomes the illumination
light directing downward toward a side of a plane to be
illuminated, it is possible to efficiently use the light direct-
ing in the upper direction of the device which originally
does not contribute to the illumination of the plane to be
illuminated and to improve the illumination efficiency of
the device. Here, in a case in which the light distribution
of the light source part 40 is designed according to an
object to be illuminated, it is possible to suppress the
glare by blocking the light illumination in the upper direc-
tion without changing the light distribution of the light
source part 40.
[0027] On the other hand, a part of the light emitted

from the LED 20 in a side direction is reflected downward
by the second reflection surface 32 and also, in the lower
side of the top end 32a of the second reflection surface,
the light is radiated in the side direction without being
reflected. Here, since the lower end edge part 12a of the
side wall part 12 is formed so as to be located at a height
approximately the same as that of the top end 32a of the
second reflection surface 32, the light emitted from the
LED 20 in the side direction is not blocked and the illu-
mination efficiency of the device is not deteriorated.
[0028] Compared to the above, a modification of the
first embodiment of an illumination device according to
the present invention has a configuration in which a lower
end edge part 12b, as shown by the chain lines in Fig.
3, is extended from the lower end edge part 12a of the
side wall part 12 shown by the solid lines. That is, the
lower end edge part 12b of the side wall part 12, which
is provided approximately vertically at each of the pair of
peripheral side edge parts of the top plate 11, is formed
at a lower position than that of the above top end 32a of
the second reflection surface 32.
[0029] The configuration of the above modification can
block the emitted light having an elevation angle θ further
smaller than that of a light ray L by the internal surface
of the side wall part 12 and prevent the light emission in
an unnecessary direction.
[0030] Fig. 4 is a transparent view of the device main
body 10 of the illumination device according to the first
embodiment of the present invention when viewed from
the end plate part 13 side. In this embodiment, the lower
end edge part 13a of the end plate part 13, which is pro-
vided approximately vertically at each of the pair of pe-
ripheral side edge parts of the top plate 11, is formed at
a height approximately the same as that of the lowest
end 33a of the first reflection surface 33 which is the
lowest end part of the peripheral edge part of the other
end side of the first reflection surface 33 in the reflector
30.
[0031] In this configuration, the light emitted from the
LED 20 is reflected in various directions by the reflection
surfaces within the reflection chamber 31 and includes
the light traveling to the above end plate part 13. In all
light, the light emitted from the neighborhood of the lowest
end 33a of the first reflection surface 33, which is the
lowest end part of the reflector 30, has a light path closest
to the horizontal line to such an extent that the light trav-
elling in this path close to the horizontal line glances off
the lowest end 33a. That is, the emitted light is blocked
by the internal surface of the end plate part 13 so that
the light emission in the upper direction can be prevented.
Accordingly, since it is necessary to set the height rela-
tionship between the lower end edge part 13a of the end
plate part 13 which is provided approximately vertically
at each of the pair of peripheral side edge parts of the
top plate 11 so as to almost block the emitted light by the
internal surface of the end plate part 13 and the lowest
end 33a of the first reflection surface 33 which is the
lowest end part of the peripheral edge part of the other
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end side of the first reflection surface 33 in the reflector
30, the end plate part 13 can be provided so that the
lower end edge part 13 a is positioned above a height
approximately the same as that of the lowest end 33a of
the peripheral edge part of the other end side of the first
reflection surface 33.
[0032] In addition, the present embodiment has the
side wall part 12 provided approximately vertically at the
peripheral side edge part on each side of the pair of long
sides of the top plate 11, and further the end plate part
13 is provided approximately vertically at the peripheral
side edge part on each side of the pair of short sides of
the top plate 11. That is, the side wall part 12 and the
end plate part 13 provided around the top plate 11 are
arranged approximately vertically.
[0033] Meanwhile, the substrate 21 mounting the LED
20 is attached to the attachment part 41 and heat gen-
erated by the LED 20 is conducted through the substrate
21 and the attachment part 41 to the device main body
10. In this case, heat dissipation is carried out efficiently
in the configuration in which the side wall part 12 and the
end plate part 13 are provided approximately vertically
compared to a configuration in which the side wall part
12 and the end plate part 13 are provided at a flat or at
a slant, and it is possible to provide an illumination device
having a good heat dissipation effect.
[0034] Fig. 5 illustrates an illumination device accord-
ing to a second embodiment and shows a cross-sectional
view in a plane parallel to the end surface. In this illumi-
nation device of Fig. 5, a reflection surface 12aa is formed
for reflecting the light emitted from the LED 20 of the light
source in the light source part 40 in a lower direction than
the approximately horizontal direction. This reflection
surface 12aa is formed so as to have a mirror surface,
for example. Then, in order to reflect the light emitted
from the LED 20 in a lower direction than the approxi-
mately horizontal direction, the reflection surface 12aa
is formed as a slanted surface facing the internal direction
of the device main body 10 as shown in Fig. 5(a), or
formed as a horizontal surface facing downward as
shown in the enlarged view of Fig. 5(b). In a case in which
the reflection surface 12aa is the slanted surface facing
the internal direction of the device main body 10, there
is required a caution against that the light is reflected in
the upper direction even within the inside of the device
main body 10 when the top angle of the lower end edge
part 12a is sharper than a predetermined angle.
[0035] The second embodiment employs the same
configuration as that of the first embodiment for the other
configuration such as one in which the lower end edge
part 12a of the side wall part 12 in the device main body
10 is formed at a height approximately the same as that
of the above top end 32a of the second reflection surface
32, The illumination device configured in this manner re-
flects the light emitted from the LED 20 in a lower direction
than the approximately horizontal direction by the reflec-
tion surface 12aa as shown in Fig. 5(a), and the reflected
light substantially becomes illumination light directed

downward toward the side of a plane to be illuminated
resulting in an efficient use of the light.

Reference Signs List

[0036]

10 Device main body
11 Top plate
12 Side wall part
13 End plate part
30 Reflector
32 Second reflection surface
33 First reflection surface
40 Light source part
50 Lighting device

[0037] It is explicitly stated that all features disclosed
in the description and/or the claims are intended to be
disclosed separately and independently from each other
for the purpose of original disclosure as well as for the
purpose of restricting the claimed invention independent
of the composition of the features in the embodiments
and/or the claims. It is explicitly stated that all value rang-
es or indications of groups of entities disclose every pos-
sible intermediate value or intermediate entity for the pur-
pose of original disclosure as well as for the purpose of
restricting the claimed invention, in particular as limits of
value ranges.

Claims

1. An illumination device comprising:

a light source part having a light source and a
reflector including a first reflection surface which
has a concavely curved cross section from one
end to the other end and is formed so as to dis-
pose the light source within this curved cross
section and a second reflection surface closing
the curved cross section on the one end side;
and
a device main body including a top panel, an
attachment part which is provided on a lower
surface side of the top panel and attaches the
light source part so as to make one end of the
light source part be positioned on the top plate
side, and a side wall part which is disposed
downward from the top panel and has a lower
end edge part provided below a straight line ex-
tending from the light source positioned on the
other end side of the light source part through a
top end of the second reflection surface.

2. The illumination device according to Claim 1, char-
acterized in that the lower end edge part of the side
wall part is provided so as to be disposed above a
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height approximately the same as that of the top end
of the second reflector.

3. The illumination device according to Claim 1 or 2,
characterized in that a reflection surface is formed
at the lower end edge part of the side wall part for
reflecting light emitted from the light source of the
light source part in a lower direction than an approx-
imately horizontal direction.

4. The illumination device according to any one of
Claims 1 to 3, characterized in that the light source
part is attached to the top plate at a slant so that the
first reflection surface faces downward and has an
end plate part provided on the lower surface side of
the top plate and formed so that a lower end edge
part thereof is disposed below a height approximate-
ly the same as that of the highest end of a side edge
part of the other end of the first reflection surface.

5. The illumination device according to Claim 4, char-
acterized in that the end plate part is provided so
that the lower end edge part thereof is disposed
above a height approximately the same as that of
the lowest end of the side edge part of the other end
of the first reflection surface.
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